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SYSTEM: ELECIRICAL SURSYSIEM
ASStY P:H?‘SITZDFTYTT““"‘“f:“ SHEET;

RATIONALE FUR ACLEPIANCE

SCREENS: A-PASS, B-PASS, C-PASS

THE DIODE AND TRANSISION VHICH COMPRISE AN OPTO-1SOLAIDR, ARE
SUBJECTED 10 [HE sAME aukl 1Ty AND APRLICATION CONTROLS AS

DISCRETE SEMICONDUCTOR PEVECES SPECIFIED 10 Al LEAST THE X

RE SCREENING BY AN INDEPENDANT TEST HUUSE . SANPLES OF ALL
PROCURED LOIS/DAIE CODES ARE SUBJECTED 1O DESIRUCIIVE PHYSICAL
AWALYSIS (DPA) 10 VERIFY THE INVEGRITY OF 1he MANUTACIUR ING .
PROCESSES. DEVICE SInEss LEVELS ARE, DERAIED IN ACCORDANCE

ALL RESESIORS AND CAPACIIORS USED IN THE DESIGN ARE SELECTED
FROM ESIABLISHED REL IABIL|IY (ER) VYPES. LIFE ENPECIANCY 1S
INCREASED BY ENSURING YHAY ALL ALLOMABIE STRESS LEvELS ARE

DERAIED IN ACCORDANCE utiw SPAR-RMS-PA. 003, ALL CERAMIC AND

CMOS DEVICES OPERATE Al LOW POWER AND HENCE DO KOI EXPERIENCE

THE TECHMOLOGY |S MATURE AND
DEVICE MELIABILITY WISIOAY I$ WELL DOCUMENTED, ALl streslss

FAILLIRE EFbeCY HOUR /7 TUNC
AND o 2/ 1
CAISE UKD t1em CRITIEALITY
MOE : RETURW DAIA DESIGN TEATURES
L LT T o T urstReam of 4 CUTUTT T TS
DATA FAILED DEVICE
IRANSMITIED MILL BE ALL 1:%
10 KClU. of At 0's
HCID ML APPLIED 10 DISCRETE SIMICONDUL TORS
CAUSE(S): DETELY AbL
(1} AN O/P COMMUNICATIONS
SHirt FAILURE AND LEVEL OF WIL-S-19500. ALL DEVELES ARE SUBJECTFD IO
REGISTER INiTIne
FAILS In AUTOBRAKING .,
PAAALLEL ARM WILL STOP.
HODE, ALL COMPUTER
2) 1001 In SUPPORIED MODES UETH SPAR-RMS-PA_00Y AND VERIFIED 8Y DESIGH REVIEW,
0/P SHIFI 1083, 10sS oF
REGISTEN LINPING DURING
TAILS, END EFFECTON
(3) O/P DAIA CAPIURE. ENO
BUS BUFTER EFFECION AUTD
FAJLURE. DRIVE MODE MAY ELECIROLYIIC CAPACIIORS ARE ROUTINELY SUBJECTED 10
(&) RETURN NOI FUNCTION NAD IDGRAPHEL IMSPECTION.
OATA OP1D COARECTILY,
ISOLATON THE DESIGN UITLIZES PROVEN CIRCUI TECHRIQUES AND 1S
FAILURE. IMPLEMENTED USING (MOS LOGIC DEVICES.
WORST CASE
---------- SIGNEFICANT OPERATING SIRESSES.
UNENPECTED
nOTION, ARE ADDIVIOWALLY REDUCED BY DERATING IHE APPROPRIALE
INCORRECT PARAMETERS IN ACCORDANCE HIIH SPAR-RMS-PA_ QDY SPECIAL
POSITION DATA,

AUTO BRAKES.

REDUSDANT PATHS
REMAINING
1} AUTOBRAKES
(FOR SAFING THE
SYSTEM).

2} DIRECT
DRIVE AND €MD
EFFECIOR MANUAL
DRIVE MODES
(FOR CONTINUING
OPERATIONS).

SUPERCEDING DATE: NOWE

HAMDL ING PRECAUTIONS ARE USED AT ALL SIAGES Of MANUFACTURE 10
PRECLUDE DAMAGE/SIRESS OUE 10 ELECYROSTATIC DISCHARGE,

THE UIRING BETWEEN YHE BOARDS IS UTILI2ED TO ELIMINATE
CONMECTOR FAILURE .
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2688

PRUFARID BY:

.llil THEA

REV,

WAt oty o
onaving of5,
DESICHATION

QUIPUL SHITT

REGISIER
alr- &
SCHENATIC
2565723
2563721
2563219
2563722

MIMG

IAILURE WOt
AND
CASE

E:
[ARDHEOUS
DALA
1RANSHIIIED
10 HCIV,

CAUSE(S):
{1) AN OrF
SHIEN
REGISTER

FAILS 1N
PARALLEL

WOOE,

2) 1817 In
O/P SHEFT
RECISTER
FAILS.

(3) O/P DAIA
BSUS GUFFER
FAILURE.

{4) RETUAN
DATA OPTO
ISOLATOR
FAYLURE.

PROJEC): SRMS
ASS 'Y nmﬂll‘[lﬂ‘lﬂ??

FAILURE CFIECT
™
END [YEM

REIURN DATA
UPSIREAM OF
FAILED OtvICE
MILL BF ALL 'S
O/ AL D'S
MU WL
DETECT ABE
COMUNICAT IONS
FAILURE AND
INITEAIE
AUTOBRAKING.
ARH VILL STop,
ALL COMPUTER
SUPPORTED MODES
LDSY, 10SS of
LINPING DURING
END EFFECTOR
CAPIURE. END
EMECIOR AUIO
OREIVE HODE MAY
NOT FUNCY10M
CORRECILY.

VORSY CASE
UNEXPECTED
ROTION,
INCORREL)
POSITION DATA,
AUTO BRAKES.

REDUNDANT PATHS
REMAINING
1)  AUTOBRAKES
(FOR SAFING THE
SYSTEM).

2} DIREC?
ORIVE AND EMD
EFFECTION MANUAL
ORIVE MCOES
(FOR COMTINIIING
OPERADIOMS Y,

SUPERCEDING DATE: WONE

MCIU [HSTALLED
“mvﬁ 3&3:' mm

SYSTEM: ELECIRICAL SUBSYSIEM
assy ey RISTVLONNYYY

HDU: ,.;RHIHE. ﬂlllbﬂll! FOR ACCEPTANCE
/
CaIrtcai ey

SCREFNS: A-PASS, B-PASS, [-PASS

ACCEPTANCE 1ESTS

O VIBRAIION: LEVEL AND DURATION - RETEREMCE TABLE &

D THEAMAL :
1 172 CYCLES

(VIBRATION AND IHERMAL VACUUN 1EST),

THE SPAIS/JOINTS UNDERCO RMS SYSTEM TESIS (1P518 AMS

STRONGBACK AMD P5S2 FLAY FLOOR TESIS) WHICH VERITIES PHE

ABSENCE OF THE FATLURE MODE,

QUALIFICATION TESTS

ENVIRORMENTS,
OQUALIFICATION TESTS,

0O VIIRATION:
0  SHOCK:

LEVEL AND DURATION - RESERENCE TABLE &
20G/11 MS/3 AMES {6 DIRECTIONS)

D THERMAL VAC: +81 DEGREES € 10 -34 DEGREES C (4 CYCLES)
L

I0**6 108
O HUMIDINY:
EMC:

TESTED WITH THE SHOULDER JOTWY

CE0Y, CEOD, CsO1,

€502, €S04, REOY,
REO2 (M/8), RSOV}

FLIGHY CRECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 14987

DATF: 1% JuL 9F

SHEE | :

THE SPA 1S SUBJECTED 10 THE FOLLOMING ENVIAONNENTAL TUSIING AS
AN SRU,

PLUS TO DFGREES € 10 -25 DEGREES € DURAITON -

THE SPA IS THEW TESTED AS PARY OF THE JOINIS ACCEPTANCF TES1S

THE SPA JS SUBJECIED TO THE FOLLOWING SRU CUALIFICATION I1EST
THE SPA UAS ALSO TESTED AS PART OF THE JUINT

MIL-51D-441 AS MODIFIED BY SL-E 0002 {LESY
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PREPARED BY:

TMEA
L3N

WAME, Q1Y ¢
oxavine nir.
DF SECNAT 1O
QUIPUE SHIFT
REGISIER

o1y &
SCHEMAT IC
256172)
2563721
2563719
2584722

oo -

FARIURE mODF
AND
CAUSE

[enOWECUS
DAl
IRANSMITHID
10 WCty,

CAUSE(S):
t1) An o/p
SHIFL
REGISTER
FTAILS N
PARALLEL
MODE,

12) 1 oIt In
O/P SHIFY
REGISTER
FAILS.

(3) 0/P DATA
BUS RUFFER
TAILURE.

(4) REVUAN
DAIA OPIO
ISOLAYOR
TAILURE.

PROMCEL: SAMS
ASS ey wonPNET LT

FAILURE [H[;ﬂ
o
END ITEN

REIURN DAls
UPSTREAN OFf
FAILED DEVICE
WILL BE ALt g
OR AL O's
MNCIV WLt
DETECT ABE
COMMUNICAT IOMS
FAILURE AND
IRIT1ALE
AUTOBRAK NG,
ARM WILL Stop,
ALL COMPUIER
SUPPORTED MODES
10ST. 10sS OF
LINPING DURNING
END EFFECTOR
CAPIURE, END
EFFECTOR AUID
DRIVE MODE mAY
NOT Fusciion
CORRECTLY.

WORSE CASE
UNEXPECTED
MOTION,
INCORRECY

POSITION DAIA.
AUTO BRAKES,

REDUNDANT PATHS
REMAINING
1)  AUTOBRAKES
(FOR SAFING YHE
SYSTEM).

2) DIRECT
DRIVE ANO END
EFFECION MAMUAL
OREVE MOt S
(FOR COMIImING
OPERATIONS),

SUPERCEDING DATE: WONE

I meiu nsiaLgto
|'llr5' scave Pﬂlﬂl'l&l‘[ll‘ll’l""*‘

SYSIEM: E[l[lnllll SUSTSTIM

Ass'y pARSITLOFN Y

nnu; I'FUHC. RATIONALE TOR ACCEPTANCE
SCREENS: A-PASS, §

PASS, C-PASS

CA/INSPECTIONS

UNI1S ARE MANUFACTURED UNDER DODCUMENTED OUALITY CONTRULS
THESE COMIAOLS ARE ENERCISED THAODUGHOUI DESIGH

PROCUREMENT PLANNING, RECEIVING PROCE SSING, TABRICATION,
ASSEMBLY  TESTING AND SHIPPING Df THE UNIIS. MANDATORY
INSPECTION POINTS ARE EHPLOYED AY VARIOUS SIAGES Of
FABRICARION ASSINBEY AND PESI. GOVERNMENT SOURCE
INSPECTION IS INVORED A} VARIOUS CORIRtE (LIS,

CLE PARIS INSPECTION IS PERIORMED AS REQUIRED BY .
SPAR-RMS PA.003. EACH EEE PARD IS QUALIFIED Al THE PARI LEVEL
10 THE REQUIREMENES OF THE APPLICABLE SPECH ICATION, ALL EEE
PARIS ARE 100X SCREENED AMD BURNED IN, AS A WINIMM AS
REQUIRED 8Y SPAR-RNS-PA.00S, BY IWE SUPPLIER . ADB 1| [owai Ly,
ELE PARIS ARE 100X RE-SCREEWED IN ACCORDANCE Wi 1N

NEQUIREMENTS, BY AW INDEPENDENT SPAR APPROVED 1ES| NG
FACILITY. DPA IS PERTORMID AS REOUIRED 8Y PA.0ODI ON A RANDUML Y
SELECIED SX OF PARES, MAKIMM S PIECES, MINIMOM 3 PIECES [oR
EACH LOT NUMBER/OATE LODE OF PARTS RECElVED.

WIRE IS PROCURED TO SPECIFICATION MIL-W-22759 oa MEL-w-81381
AND ENSPECTED AND TESTED 10 NASA JSCMBOBO STANDARD NUMBER 9S4

NECEIVING [MSPECTION VERITIES THAT ALL PARTS RECEIVED ARE AS
ICENTIFLED IN VHE PNOCUREMENT DOCUMENTS, [HAP HO PHYSICAL
DAMAGE HAS OCCURRED TO PARLS DURING SHEPHENT THAY THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMAT | O
AND SCREENING DATA CLEARLY IDEMTIFIES ACCERTABLE PARIS,

PARIS ANE INSPECIED THROUGHOUT MANUFAC TURE AND ASSEMBLY AS
APPROPRIAIE 10 THE MANUFACTURING STAGE COMPLETED. THESE
INSPECT tons INCLUDE,

PRIMIED CIRCULT BOARD IHSPECTION FOR 1RACK SEPARATION, DAMAGE
AND ADEQUACY OF PLAIED THROUGK WOLES,

LOMPOHENT MOUNTING INSPECTION $OR CORRECT SOLDERING VIRE
L00PING, SIRAPPING, EIC. OPERATORS AMD IMSPECIORS ARE IRAINED
ano cer{1FIED 1O whsh Mma $300.C(3A) STANDARD, AS MCDIZIED

BY JSC OABDOA.

COMNTORMAL 0T IMG INSPECTTON FOR ADEQUATE PROCESSING s
PERFORMED USENG L1 TRAVIOLE T £IGH) TECHMIOUES,

POST P.C. 8D. INSTAILALfOW IHSPECTION, CLEANL TKESS AND
UORKMANSHIP [ SPAR/GOVERNHENT REP. MANDATORY INSPECTION POINI)

P.C. BD, INSTALLATIOM JNSPECTION, CHECK FoR CORRECT BOARD
IMSEALLATION, ALIGNHENT Of BOARDS, PROFER CONNECTOR CONTALT
MATING, wiIRg ROULING, STRAPPING of WIRES EIC,,

PRE - CLOSURE INSPECTION, WORKMANSHIP AND CILEANI INESS
(SPAR/GOVERNMENT REP. - MANDATORY INSPECK )N POINT)

PRE - ACCEPIANCE 1ESI INSF[CIIUN, WHICH INCLIDOES AN AULH T OF
LOMER [2ER INSPECT IiM I.'IHPI[IION, AS BuILe CORTIGURAT 10N
VERIFICATION 10 AS DESIGN E1C,, [MANDATORY INSPECTIOW POINT Y,

DAIE: }1 JuL 91
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wAME, OTT, L
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DESICNATION

OUIPUT SMIFT
REGISTEIR
air &
SLHEMALIC
2563123
363121
2385719
2383722

FAYLURE wODE
AND
CAUSE

MOUE :
ERRUNEOUS
DAIA
TRAMSHETTEID
1o mCry,

CAUSE(S):
(1) Ak O/P
SHIrT
REGISTER

FAJLS IN
PARALLEL

HOOE,

() 1811 In
OfP SHEET
REGISFEN
FAILS,

(1) 0P DAIA
BUS BUFFER
FAILURE.

(4) RETURN
OAIA OPl10

1 SOLAYOR
FAILURE,

SUPERCEDING DATE: HUNE

\ P

DATE: 11 -9t CIL REV:

PROJECT: SRMS 5 MUIU ENSIALLED o SYSTEM: ELECTRICAL SURSYSTEM
ASS'Y N nrun‘mt: St PEX l&ﬂlﬂ!’r oassy pyRSIMADENYYT T SHIEN:
FAILURE EFTECT HD'I-'! 1 fuNC. RATIONALE FOR ACCEPTANCE
o e
MO 11EM CALTICALIIY SCREENS: A-PASS, 8 PASS, C-PASS
REIURN DAIA
UPSIREAM Of A TEST READINESS REVIEW (1RAY WHICH INCEIES WIRITICATION OF
FAISID DIVICE VEST PIRSORHLL  TEST DOCIMIKES, EISE TOUIFHERT CAL IRRATEOM/
uieL B AL 1°S VALIBATTON SINIUS AKI HARDUANE CONFIGURATION 1S CONVINED BT
or ALL O OQUALITT ASSURAMCE tH CONJUNMCTION WITH ENGINEERING
MCIL WILL AEL1ABLLITY, COMFEGURATION CONTROL, SUPPLIER AS APPLICABEE,
DEIECY ABE ANG THE GOVEMMEW] REPRESENTAIIVE, PRIOR 10 THE STAR] OF ANT
COMMUM ICAT[ONS FORMAL TESTING (ACCEPIANCE Of QUALIFICATIONY.
FAILURE AND
INITIATE ACCEPIANCE TESTING (ATP) INCLUDES AMBIEN! PERFORMANCE
AUTOBRAK ING. THERMAL AND VIBRATION 1ESTING, (SPAR/GOVERNMENI REP.
ARM WILL Stoe, MANDATORY INSPECIION POINT). .
ALL COMPUTER
SUPPORTED MODES SNIEGRATION OF UNIT 1O JOINT SRU - INSPECTIONS INCLUDE
LOSY, 10SS of GROUNDING CHECKS, CONNECIORS FOR BENT OR PUSHBACK
LINPIMG DURING CONTACIS, VISUAL, CLEANLINESS, INIERCOMMECT WIRIHG AND
END EFFECION POVER P 1EST 10 INE APPROPRIATE JOINT INSPECTION TEST
CAPIURE, END PROCEDURE (1P} EIC.
EFFECIOR AUID
DRIVE MODE MAY JOINT LEVEL PRE-ACCEPYANCE TEST INSPECTION, |NCLUDES AN
NOP FUNCIION AUDIT OF LOVER TIER INSPECTIOM COMPLETION, AS BUILT
COAMECILY. CONFIGURATION VERIFICATION TO AS DESIGN Elc.
JOINT LEVEL ACCEPIANCE TESTING (AIP) INCLUDES AMBINEI,
VEDRATION AND THERMAL -VAC TESTING,
WORST CASE CSPAR/GOVERMMEMY REP. - MANDAIORY [WSPECIION POINI).
UNENPECTED SRMS STSIEWS INIEGRATION THE INTEGRATION OF MECHAMICAL ARM
CHIDCR SUBASSEMBLLES AND THE FLIGHI CABIN €OUIPHENT 10 FOAM THE SRMS.
INCORRECT INSPECTIONS ARE PERVORMED Al EACH PHASE OF INTEGRATION WHICH
POSTIION DATA. INCLUGES GROUNDING LHELKS, THRU WIRING UTMECKS, WIRING ROUTING,
AUTO BRANES, 1MIERFACE CONNECTORS FOR BENT DR PUSH BACK COMIACTS €1C.
REQUNDANT PATHS SAMS SYSIEMS TESIING - STRONGBACK AND FLAT FLOOR AMBIENI
REMAINING :{[}uﬁnuct TESYT. (SPAR/GOVERNMENY REP. - MANDAIORY INSPECTION
1) AUTOBRARES
(FOR SATING THE
SISIEN).
2) Demect
DRIVE AND END
EITECION MANUAL
DRIVE WDES
(1OR CONTINUING \ %
OPERATIONS),
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[LLE
REF,

2088

FREPARLD BT:

(L]
Y.

T ST S
onsvlng ofr,
DISICHAl fOm

CUTPUT tuirg
nGISrER
olr &
S(nEmaliC
23563723
38171
2381119
2389122

HIUE

fAlURE mDE
aw0
Causy

mof :
teR0wl OUg
DAlA
Ll IRa1] ]
10wy,

(unggsy,
11} An Oyp
snify
REGISIEN
FAILS [N
PARALLEL
MODE,

2y 107
O/P SHIFS
REGISTER
FAILS,

£3) O/P DATA
BUS BUITER
FAILURE .

(L) NETURN
OAlA OPIO
1501 ATOR
FAILURE,

355" indied ariad S S Yrrrrien

Al ErreC
Lt ]
w 11e

AL luzn DAL
UPSIRtan O
FAILED DEVICE
WHIL PE AL )'g
Ok AL D
LN
DrILLT ant
COMaMICAL IOMS
FALLURE awD
INITEALE
AUTOBRAK 1NG,
ARM WILL STOP,
ALL COMPUTER
SUPPORTED MODES
LDST. LOSS Of
LIMPING DURING
END EFFECTON
CAPTLRE. Ewp
EFFECION AUID
ORIVE NODE mAY
W01 MGNCTTON
CORRECTLY.

WORSY CASE
UNEKPECIED
HoTion,
INCORRECT
POSETION DAIA.
AUTO BRAKES.

AEDUNDART PATHS
REMAINENG
1} AUTOBRARES
(7OR SAFING VhE
SYSTEM).

2) OMRECT
DRIVE AND EMD
EFLECTOR MANUAL
DRIVE mOOES
(TOR COMIENUENG
OPERATIONS ),

S”F‘I l[(Di HG DATE NUH‘E

Illtl}l! KiS10RY

THERE HAVE BEEN W
WNE Ok IHE SRNS

SYSHEM: EIEC
ASS*Y Pfl‘ snorn

CIRILAL SUBSYSIEM

IAHUNM! H)ll AEHPIAHI’.E

SCREENS: A-PASS, @ PASS, C PASS

PROGRAN .

DATE: 11 JuL )

0 FAILUAES ASSOCIATID WIIH IHES FALLURE

SHEET;
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CRITICAL ITEMB LIBT

“a T wist 9l
MY, "y, oraviuc lll
[ RATATRINIE ]

anrl s
REGISTEN

aty &
SOrEmALIC
25811 Y
258N
2561119
238112

2683 )

PREFARFD BY: MIVG

PROJECH

Atscy m:u?.ll'r'lslf’HF ;_ll_, b POk l! “Fﬂ!

FALIVAE g

LTS IRRT] ]
10 W1V,

CauUst(s):
{1} an Osp
SHirt
REGISTER
TAILS [N
PARALLEL
MO0

£,
(2) Y 011 I
O/PF SHIIT
REGISTER
TAILS,
{3) 0/P DATA
BUS BUFFER
FAILURE,
(4} RETURN
0AlA OPID
1SOLATOR
FAILURE.

SUPERCIDING DAIE:

talvume eedger
ny
T 1im

[IRIE T T3]
UPLIREAN OF
FARLED PLVIIE
MIEL BE ML 10
R AL D%
ROIU WILL
oLiEre ast
LUrsamitarions
FARLURE AND
INERIALE
AUIOBRAK ING .,
ARM WILL S10P,
ALL COMPUTER
SUPPORTED WIOES
LOSY. toss of
LIMPING DURING
END ETFECIOR
CAPIUNE,. END
EFFECTOR AUTD
ORIVE WCDE MAY
HOT FUNCEION
CORRECILY,

UORST CASE
UNEXPECIED
MOTION,
INCORRECT
POSITION DATA,
AUTOD BRAKES.

REDUMDANT PATHS
REMAINING
1) AUTDBRAKES
(FOR SATING THE
SYSIEm),

2) DIRECT
DRIVE AwD END
EFIECIOR MAMUAL
DAIVE WOLs
(FOR CONTINUING
OPERATIONS ),

woME

WOUR / FUNC
fllll(lllll‘

SYSTEN: El[[lRl(ll SUBSTSIEM
ASS'Y Py

L —

HIHDNME |0ll IEFEFI!HIE

11t
srnlrus:

l!'lllllmll EFFECIS

A PASS, B PASS, € BASS

ARM DOES MUT RESPOMD PROIFERLY 1O HAND CIMTIRCLLER CUMMANDS O
AUTU SFQUENCES. ALUIOBRAKES. CANNOI USE PRIMARY MODES DF
DPERATION. ARM WILL ROT S0P AUTOMAT ICALLY IF AN UNDETECYED
PAILURE OF THE AUTOBRAKES SYSTEM HAS PREVIOUSLY OCCURALD,
BRAKES CAN BE APPLIED MANUALLY.

OVERRIDE CAPABILITY EXISIS,
CREW ACTION

APPLY BRAKES. 1ISE DIRICI DRIVE.

CREY TRAINING

THE CREV WILL BE TRAIMED TO OBSERVE WHEIHER JHE ARM |5
RESPOMDING PROPEALY 10 COMMANDS. IF (1 ISH'T, APPLY BRAKES,

MISSION CONSTRAINT

OFERATE UNDER VEAMIER RATES WITHIN 10 f1 OF STRUICTURE. ThE
OPERATOR MUST BE ABLE 10 DETECY THA1 [HE ARM IS RESPDHUIHG
PROPERLY 10 COMMANDS VIA WINDOW AHDFOR CCTV VIEWS DURING ALY
ARM DPERATIONS,

OMRSD Of FLIKE

VERIFT ABE COMMUNICATION,

CHMASD OMLINE INSTALLATLION

VERIEY O ABE COMMUNICATEON FATLURE .

DATE: 11 Jut 91 [9]]

ST __ SHIET:

RiV:
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